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(54) Streaming information providing method 

(57) An information providing method distributes in 
advance a playback file upon downloading which is to 
be played in a period between the start of downloading 
files and the start of playing the files. Also, a piece of 
streaming content is distributed by switching a distribu- 



tion method between streaming distribution and buffer- 
ing distribution. Furthennore, a piece of streaming con- 
tent is distributed by switching the distribution method 
between streaming distribution using unicast communi- 
cation and buffering distribution using multicast commu- 
nication. 
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Description 



[0001] The present invention relates to information 
providing methods which can be applied to, for example, 
distributing music and video over the Intemet. 
[0002] Hitherto, information whose contents vary with 
time (hereinafter referred to as streaming content), such 
as music and video, has been distributed over the Inter- 
net using a file format such as WAV or MOV. V^hen a 
user wants to use files of such streaming content, a us- 
er's terminal gains access to a server that distributes 
such content and starts downloading desired files. Sub- 
sequently, the user waits for completion of downloading 
and perfonms processing such as playing the files. 
[0003] Distribution of streaming content on demand 
selectively uses two distribution methods. A first distri- 
bution method is a method for distributing streaming 
content using a file fomnat In which a data receiving side 
is allowed to play the streaming content to be download- 
ed while receiving it (hereinafter this distribution metliod 
is referred to as streaming distribution/and transmission 
and playing of streaming content using this streaming 
distribution method are referred to as streaming trans- 
mission and streaming playback, respectively). For dis- 
tribution on demand, streaming distribution is performed 
by unicast communication. Specifically, as shown in Fig. 
14, streaming distribution requires approximately the 
same amount of time for transmission, reception, and 
playing of a single piece of streaming content. A player 
side can monitor downloaded content immediately after 
the start of downloading the content. 
[0004] A second distribution method Is a method for 
distributing streaming content using, for example, WAV 
or MOV fomnat (hereinafter this distribution method is 
refen'ed to as buffering distribution, and transmission 
and playing of streaming content using this buffering dis- 
tribution method are referred to as buffering transmis- 
sion and buffering playback, respectively). For distribu- 
tion on demand, buffering distribution is perfonmed by 
multicast communication. In the second distribution 
method, a receiving side temporarily stores files of 
downloaded streaming content in a storage device such 
as a hard disk and plays the files recorded in the storage 
medium after downloading is completed. As shown in 
Fig. 15, the second distribution method is disadvanta- 
geous in that It requires waiting time from the start of 
downloading to the start of monitoring the content. How- 
ever, the second distribution method has advantages 
over streaming playback in that error correction and en- 
cryption can be perf omned in a simpler manner. Accord- 
ingly, the second distribution method can reliably distrib- 
ute streaming content. More specifically, as shown in 
Fig. 16, buffering distribution divides a single piece of 
streaming content into a plurality of files and sequential- 
ly transmits the files, and hence the waiting time is re- 
duced. In other words, a single piece of streaming con- 
tent is divided into files of parts 1 to 4, and the files are 
sequentially transmitted. At a point at which the receiv- 



ing side downloads the file of part 1 . the ^'^^"S^^^s 
can start playing part 1 . As a result the wartn^g Jm^^^^^ 
reduced. While each part is belng^'^^^^^^^ 
of parts subsequent to part 1 's compieic 
5 su«essh.epartscanbeplayedcont.nuouslyNj^^^^^^^^^^ 

less, even buffering distribution cannot avo d the gen^ 
ation Of waiting time before the P'f °' f..^. 
(0005] According-to this princple, buffenng *strtou 
ionbymultlcastcorT,munlcationimplernentsd,st» 

10 on demand by pertorming multicast commun,caUon fo^ 
each part. For example, as shown '"/'9-^ f^^^^ one 
is assigned to fifty packets indicated by ""JJ^^^j^^; 

to fifty. The frtty packets are ^^'''^^"^'^^1 leS J^^ 
transmitted, Based on the packets which are sequen 
15 tially and cyclically transmitted, the receiving sKle can 
selectivelyreceivethefiftypacketsfom..ngas.nglepart. 

SSS^roSr^castcommunication^^^ 

Ltriblionrequiresmoreban^^^^^^^^^^ 
20 munication in streaming distribution. ai»u 
. ■ nations are not limited by bandwidth . n murt^a^^^^^^ 

munication in buffering distribution. Mumcastc™^ 

cation in buffering distribution can f^nbute streaming 
contentto many distribution destinations a^Jn^tq 
25 cientmannerthan unicast communication in streaming 

distribution. 0, 

[0007] S nce it is necessary w u« 

Ltreariing content before playing, it takes a long waiting 

time before playback starts . AMmn 

» .000.1 0~™..=-.orso.;^^^^"XtpT.^Z 

Streaming content such as a movie wno|* h y 

islongintoap.uralityoffil.sandP-^^^^^^^ 

other words, as shown ■"/•S;,^^',;",^ fn^inutes. and 
streaming content is divided m onns oi 

to access by the user, the ^^^^^ ; . 

provides m seHes. In '"^.'''^■'Z^^Z^ 

" sir:r;r2;.' .aye-, w«,. .^». b 

. » • ^ I downloads the subsequent 

is being played, the '^""'"^^^^,1 g ^ completed, the 
file C. When the playback ^JJ^jJ^^^^.ded while the 
temninal plays the file C w'^^^^^^^^^^^'^.^^ 

so file B IS being played. In tt^'^^^ ' 
content in a file fomiat such as w/w or 
uted, the waiting time before P^^^^f^^ eduSd 
Nevertheless, even when the wait«.g ^^^^^^^ 
the user is required to wait for P'^^J.^^'^f J^,^;^^ 

55 riod between the start of downloading and the start of 
playback. This places the bu-^en on the user 
10009] Although buffering dtetnbution is achrante 
geous in that it can reliably distribute streamingcontent. 
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one disadvantage of buffering distribution is that it re- 
quires waiting time from the start of downloading to the 
start of monitoring. Referring to Fig. 16, buffering distri- 
bution divides a single piece of streaming content into 
a plurality of files and sequentially transmits the files, 
thereby reducing the waiting time. Specifically in this 
case, parts 1 to 4 , which are obtained by dividing a single 
piece of streaming content, are successively distributed. 
At the receiving side, playback of part 1 can start when 
the file of part 1 is downloaded, and hence the waiting 
time is reduced. While each part is being played, down- 
loading of the subsequent parts is completed. Thus, the 
successive parts can be played continuously. Neverthe- 
less, buffering distribution cannot avoid the generation 
of waiting time. In contrast, although streaming distribu- 
tion has disadvantages in terms of reliability compared 
with buffering distribution, the streaming distribution is 
advantageous in that it requires almost no waiting time. 
Since buffering distribution is assumed to employ uni- 
cast communication, buffering distribution is disadvan- 
tageous in that it is restricted by the capacity of a trans- 
mission channel in the number of distribution destina- 
tions. In contrast, multicast communication can be eas- 
ily perfomned In streaming distribution. Multicast com- 
munication is characterized in that it is not restricted by 
the capacity of a transmission channel In the number of 
distribution destinations. If streaming content is distrib- 
uted using a system which combines the advantages of 
streaming distribution and buffering distribution, it is un- 
derstood that the usability of this type of distribution sys- 
tem is further improved. 

[0010] When the number of distribution destinations 
is large, multicast communication in buffering distribu- 
tion can efficiently distribute content. However, when the 
number of distribution destinations is small, the efficien- 
cy declines. As described above with reference to Fig. 
16, although multicast communication in buffering dis- 
tribution can reduce the waiting time from the start of 
downloading to the start of monitoring, multfeast com- 
munication requires waiting time. If streaming content is 
distributed using a system which combines the advan- 
tages of streaming distribution by unicast communica- 
tion and buffering distribution by multicast communica- 
tion, it is understood that the usability of this type of dis- 
tribution system is further improved. 
[001 1 ] Various respective aspects and features of the 
invention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures of the independent claims as appropriate and not 
merely as explicitly set out in the claims. 
[0012] A first infonriation providing method of the 
present invention distributes in advance a playback file 
upon downloading, which is to be distributed In a period 
between the start of downloading files and the start of 
playing the files, thereby lessening the burden on a user 
In the period between the start of downloading the files 
and the start of playing the files. 
[0013] A second information providing method of the 



present invention distributes a single P'«^%°'f ^^JT^^ 
content by switching a distribution ''^^^^^^^^ 
streaming distribution method and a »9 d^^^^^^ 
tion method. The streaming content can ^e d,»d 
5 by the second infomiation provid.ng method wh^has 
advantages of both streaming distnbut.on and buffenng 

third information providing method di.nb^ 
utes a single piece of streaming content by sw'tei.ng a 
10 distribution method between streaming dismb^^^^ by 
unicast communication and buffenng d.s^bu^'°" 
multicast communication.Thestream.ngcontentca^^^^^ 
distributed by the third information Prov.ding method 

Which has advantages of both ^^^^^'"9 ^t^Son bv 
15 unicast communication and fuffenng d.stnbut.on by 

multicast communication. -mhnrii- 
nnents of the present Invention can proviu^ 

20 on a user n a penod between ^idu u 

files and the start of playing the f"-- f-bod^^^ ° 
the present Invention can provide an ^'^^on.moy^6 
ing method capable of distributing stream.ng cogent us- 
ing a system that has advantages of both streaming d.s^ 

25 tribution and buffering distribution. 

present Invention can provide an 'n'^^ '""J^^f^^^ 
method for distributing streartiing content "si"9 a s^ 
tem that has advantages of both streaming d s^^^^^^^ 
by unicast communication and buffenng d.stnbution by 

30 rnulticast communication. , 

[00161 In order to solve or at least allev.a^e JheJ^^^^^ 
going problems, acconiing to an a^Pect f the Pre em 

rnvention, an infomiation pro^''^'''^"^'''T. J^^^\^ 
including the step of providing - J ^^J^^ 

* . +hp f 1 es to an nformation 
files and the start of playmg tne T<'es, lo d. 

terminal by downloading the P^^^^T^,.,^^ ^^^^x 

40 is to be played in a period t?®^® " ' ^.^^ nf niavina 
loading streaming content « ^.^^^^^^^^^ 
the files, is provided in advarnce to an -nto^ 
nal, the burden on a user can "e lessenea y » 
the playback file upon dov/nloading in ^^^,^"^^J^^ 
45 tween the start of downloac:'ing the streamjn9 content 

the fjles. In other woras. 



files and the start of playinS ^ . ^^^^^^^ 
when a first file '^om among^a Plu^a V ^ 
by divid ng a piece of streaming uumib 
ofblocks I used as a p.ayl^ack file "Pon dowrHoad.^ 
50 the playbackfile upon down loading can be P^y^^ at the 
tlmeVedownloadingoftHe 
the streaming content is prO^essea w 

there s no waiting time for -t^e u£>ei, a ^^.^„t 
55 the user is lessened. Wher^ a file of stream.ng con en 
that introduces the above-cJ escribed -t-am-g c^^^^^^^ 

to be downloaded is used a^ a P^^^^^^^^^^e 
loading, the playback file i*Pon downloading can ease 
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the user's frustration in a period between the start of 
downloading files and the start of playing the download- 
ed files, thereby easing the user's frustration and reduc- 
ing the burden on the user. Also, it is possible to drive 
the user to buy other content. ^ 
[0018] According to another aspect of the present in- 
vention, an infomiation providing method for providing 
streaming content to a predetermined information ter- 
minal by downloading the streaming content is provided. 
By switching a distribution method between streaming io 
distribution and buffering distribution, a piece of stream- 
ing content is distributed. According to the present In- 
vention, the distribution method is switched between 
streaming distribution and buffering distribution, and 
hence a piece of streaming content is distributed. Ac- ^5 
cordingly, the content can be distributed by a system 
which has advantages of both distribution methods In 
which the distribution method is switched between 
streaming distribution and buffering distribution so as to 
achieve advantages of both distribution methods. 
[001 9] According to another aspect of the present in- 
vention, an information providing method for providing 
streaming content to a predetermined information ter- 
minal by downloading the streaming content is provided. 
A piece of streaming content is distributed by switching 25 
a distribution method between streaming distribution us- 
ing unicast communication and buffering distribution us- 
ing multicast communication . Since a piece of streaming 
content is distributed by switching the distribution meth- 
od between streaming distribution using unicast com- 30 
munication and buffering distribution using multicast 
communication, the content can be distributed by a sys- 
tem which has advantages of both distribution methods 
in which the distribution method is switched between 
streaming distribution using unicastcommunication and 35 
buffering distribution using multicast communication so 
as to achieve advantages of both distribution methods. 
[0020] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are refen-ed to by like refer- 
ences, and in which: 

Fig. 1 is a time chart showing processing of content 
performed by a distribution system according to a 
first embodiment of the present invention; 
Fig. 2 is a block diagram showing the distribution 
system illustrated in Fig. 1 ; 

Fig. 3 is a time chart showing processing of content 
performed by a distribution system according to a 
second embodiment of the present invention; so 
Fig. 4 is a time chart showing switching from 
streaming distribution to buffering distribution in a 
distribution system according to a third embodiment 
of the present invention; 

Fig. 5 is a block diagram showing the distribution 55 
system shown in Fig. 4; 

Fig. 6 is a time chart showing switching of three- 
system distribution from streaming distribution to 



buffering d.stnbution buff- 
Fig. 7 is a t.me chart shoW "9 .^^.^^^^^^^^ 

eringdistnbution to streaming ^^^^^.^^ 

Fig. 8 is a tirne Chart ^;°^,^^,,^„,nicationto 

streaming dBtnbutioaby un-ca 

buffering distribution by muK'casi c ^ 

me distribution system J^^^^^ t^ree- 

Fig. 9 is a trme chart shoW-^S^. ^^^^^.^ ^ 

system distribution from distribution by 

unicast communication to 

multicast communication, ^uff- 

Fig,10isat,mechartshowng ^^^^.^^^^ 

ering d.stnbut.on .by "^^J J^^^^ansmission; 
streaming distrtoution by ^^^ng pro- 

Fig. 11 isatt^echartshoj^^g P^^.^^^^^^^,. 
vided for buffering distribUt'o" uy 

u - ^„w.ing buffering distribution 
Fig. 1 2 Is a time chart show'na " 
by multicast communication; distribution 
Fig. 1 3 is a timechart sho^^ 9 .^^^ ^^^^^ ,,,3. 
of a single f.le which is d.v^a . 
Fig. 14 is a time chart sho^" a 

u - ^.„^ing buffering distribution; 
Fig. 1 5 is a time chart sho>'>""S " 

. . ^ ^.^vving buffering distribution 
Fig.16isat.mechartshoV^ 9 

of a single piece of stre0f"'"S 

vided into a plurality of fi*®^ 

^- . „f the present invention will 
[00211 The embodiments ^1^^^^^,^^,, 
be described with reference ^° 

A-1 First Embodiment 

1-1 Structure of First EmbocJir^ent 

^ram showing a distribution 
[0022] Fig. 2 is a blockdiaJJ^^^^^^^, p.sent 
system according to a first J ^ streaming content 
invention. In a distribution sY ^^.^ distributed by a 
including video taken from ^ access by a re- 

transmitting apparatus 3 in r transmitting appa- 

ceiving apparatus 4 conn«;t transmitting apparatus 
ratus 3 over the Intemet 2_ ^^^^r^itting apparatus 3 

3 fomas a content seiver. ' j;^ ^e distributed in a 
stores various streaming ccp""" 

first storage device 5 rirsl storage device 5 is 
[0023] IWIore specifically. ^^^^es various streaming 
alargeopacityharddisksi .^^^ j^r distribution 
content and information ^ controller 6, the 
processing. Under the con-t r^aimained streaming 
first storage device 5 "P^aC ^ ^^^^^j ^i^^ is re- 
content and outputs the st ^ ^^^^^^ apparatus 
corded as described a^ov-^^^.^^.^^ under the control 

4 through an encoder 7. ^ ^^.^ 5 divides 
of the first controller 6. the ^' ^gg^y^e , 5-minute see- 
the streaming content '"to- Accordingly, the tians- 
tions and outputs the jto transmtt the stream- 
mitting apparatus 3 is des ••S""" 



4 



<EP 1 1B7«23A2_L> 



7 



EP1 187 423A2 



8 



ing content using a plurality of files to the receiving ap- 
paratus 4. 

[0024] Since the streaming content is divided into a 
plurality of files and the files are transmitted in this em- 
bodiment, a first file of the streaming content is set as a 
playback file upon downloading, and the playback file 
upon downloading is transmitted in advance to the re- 
ceiving apparatus 4. Data required for distribution 
processing include the address of each receiving appa- 
ratus 4 or the like. The playback file upon downloading 
is afile assigned to be played by the receiving apparatus 
4 in a period between the start of downloading the files 
of the streaming content and the start of playing the files. 
[0025] The encoder 7 compresses the streaming con- 
tent data output from the first storage device 5 using, for 
example, the MPEG 2 technique. Also, the encoder 7 
converts each section of the compressed data into afile 
using MOV or AVI which is a file format other than 
streaming and outputs the files. 
[0026] A transmitter 8 is a network interface. The 
transmitter 8 reports access by the receiving apparatus 
4 to the first controller 6. Also, the transmitter 8 transmits 
various data output by the first controller 6 in response 
to this report and the files of the streaming content out- 
put by the encoder 7 to the receiving apparatus 4. 
[0027] The first controller 6 is an arithmetic process- 
ing unit for controlling the operation of the transmitting 
apparatus 3. In response to an instruction given by an 
operator, the first controller 6 periodically updates the 
streaming content stored in the first storage device 5. 
When the streaming content is updated in this manner, 
the first controller 6 controls the overall operation so that 
a playback file upon downloading forthe streaming con- 
tent newly stored in the first storage device 5 is trans- 
mitted to each receiving apparatus 4. Accordingly, for 
streaming content that can be downloaded by the re- 
ceiving apparatus 4, the transmitting apparatus 3 trans- 
mits in advance a first file from among files to be trans- 
mitted to each receiving apparatus 4. 
[0028] When a download request for downloading 
streaming content desired by the user is reported upon 
access by the receiving apparatus 4, as shown in Fig. 
1 , the first controller 6 transmits the file B which is sub- 
sequent to the first file distributed in advance to the re- 
ceiving apparatus 4. When transmission of the tile B is 
completed, the first controller 6 controls the overall op- 
eration so that the subsequent file C is transmiUed. 
[0029] If the receiving apparatus 4 gains access for 
the first time, the first controller 6 obtains an address 
from the receiving apparatus 4 by initialization by the 
receiving apparatus 4 and stores the address in the first 
storage device 5. Upon this access, or at a predeter- 
mined time after this access, the first controller 6 con- 
trols the overall operation so that playback files upon 
downloading for all pieces of streaming content stored 
in the first storage device 5 are transmitted to the receiv- 
ing apparatus 4. Accordingly, the distribution system 1 
is designed so that afirst file of downloadable streaming 



content Is distributed in advance to all the receiving ap- 
paratuses 4. 

[0030] The receiving apparatus 4 is formed by. for ex- 
ample, a personal computer or a dedicated temiinal for 
5 music distribution. The receiving apparatus 4 down- 
loads files of streaming contentf rom the transmitting ap- 
paratus 3 and plays the files in response to an operation 
input by an operator. 

[0031] Asecondstoragedevicell in the receiving ap- 

10 paratus 4 is fornied by a hard disk. The second storage 
device 11 records various information required tor 
downloading information from the receiving apparatus 
3, a playback file upon downloading which is distnbuted 
by the transmitting apparatus 3, downloaded files of 

15 streaming content, and the like. Furthennore, the sec- 
ond storage device 1 1 under the control of a second con- 
troller 12 outputs the recorded files to a decoder 13. The 
decoder 1 3 decodes the files output by the second stor- 
age device 11 and outputs the decoded files. A display 

20 device 14 formed by a liquid crystal display displays vid- 
eo data output by the decoder 13. The receiving appa- 
ratus 4 is designed to monitor audio data from among 
the data output from the decoder 13 using an audio 
processing system (not shown). 

25 [0032] A receiver 16 is a netwoiK interface. The re- 
ceiver 16 reports access by the transmitting apparatus 
3 to the second controller 1 2 and conveys output data 
from the second controller 12 to the transmitter 8. The 
receiver 16 outputs various files transmitted by the 

30 uansmitting apparatus 3 to the second storage device 

[0033] The second controller 12 is an arithmetic 
processing unit for controlling the operation of the re- 
ceiving apparatus 4. By initialization, the second con- 

35 troller 12 reports an address to the transmitting appara- 
tus 3. When distribution of a playback file upon down- 
loading is reported through the receiver 16. the second 
controller 12 controls the overall operation so that the 
playback file upon downloading which is to be subse- 

40 quently transmitted is recorded in the second storage 
device 11 . Accordingly, the receiving apparatus 4 is de- 
signed to record and maintain beforehand a first file of 
downloadable streaming content which is distnbuted by 
the transmitting apparatus 3. 

45 [0034] When downloading of desired content is in- 
structed by the user, the second controller 12 reports a 
download request to the transmitting apparatus 3. Ac- 
cordingly, the second controller 12 controls the overaH 
operation so that a series of files which are transmitted 

50 by the transmitting apparatus3 in response to this report 
are recorded in the second storage device 11. If the 
download instruction Is accompanied by a playback in- 
struction for playing the streaming content, the second 
controller 1 2 records the fl! es transmitted from the trans- 

55 mitting apparatus 3 in the second storage device 11 and 
controls the overall operation so that the files of the 
streaming content being downloaded are sequentially 
played. 
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[0035] More specifically, as shown in Fig. 1. when 
downloading and playback of streaming content con- 
taining files A, B, and C are instructed by the user, the 
files B and C transmitted fronn the transmitting apparatus 
3 are sequentially stored in the second storage device 5 
1 1 . Concerning the streaming content, a first file (file A) 
has been downloaded in advance to the second storage 
device 11 as a playback file upon downloading. While 
the files B and C are being downloaded, the playback 
file upon downloading (file A) and the files B and C are io 
sequentially played. 

1 -2 Operation of First Embodiment 

[00361 Arranged as described above, the distribution ^5 
system 1 (Fig. 2) maintains streaming content to be dis- 
tributed to each user In the first storage device 5. After 
the streaming content 5 Is encoded and converted into 
files by the encoder 7, the streaming content Is trans- 
mitted through the transmitter 8 to the receiving appa- 20 
ratus 4. In the receiving apparatus 4, the streaming con- 
tent transmitted in this manner is recorded in the second 
storage device 11. In response to an operation by the 
user, the streaming content is read from the second stor- 
age device 11 and is played by the decoder 13. The de- 25 
coded streaming content is provided to the user through 
the display device 1 4 and an audio system. Accordingly, 
the distribution system 1 is designed so that, if neces- 
sary, the receiving apparatus 4 gains access to the 
transmitting apparatus 3 and downloads the streaming 30 
content, thereby enabling the user to preview various 
movies and the like. 

[0037] Since streaming content is distributed in such 
a manner, If streaming content recorded in the first stor- 
age device 5 is updated, the distribution system 1 dis- 35 
tributes to each receiving apparatus 4 a first section of 
approximately 15 minutes of the streaming content that 
is newly recorded in the first storage device 5 in re- 
sponse to the updating as a playback file upon down- 
loading. The playback file upon downloading is stored 40 
in the second storage device 11 of the receiving appa- 
ratus 4. If the receiving apparatus 4 accesses the trans- 
mitting apparatus 3 for the first time, the address of the 
receiving apparatus 4 is detected. At a predetemnined 
time, first sections of alt pieces of streaming content re- ^5 
corded in the first storage device 5 are transmitted as 
playback files upon downloading to the receiving appa- 
ratus 4. and the playback files upon downloading are 
stored in the second storage device 11 . Accordingly, in 
the distribution system 1 , a first section of dovwiloadable 50 
streaming content is recorded and maintained in ad- 
vance in the form of a file in the second storage device 
11. 

[0038] On the assumption that a playback file upon 
downloading is recorded in advance, when downloading 55 
of streaming content is instructed by the operator, the 
remainder of the streaming content is divided into 
15-minute sections, and the sections are stored in the 



^fi,e fomnat. Accord- 



second storage device 11 using .^g^hich is stored 
ingly, the playback! lie upon doW^^' gming content are 
beforehand and all the files of th© ^^^.^^ and are 
downloaded into the second stor y 
maintained. -^g processing, when 
[0039] With regard to the fore9 example, as 
playback is instructed by the ^ ^jpg playback file up- 
shown In Fig. 1 , since a correspo ^^^^^ maintained 
on downloading is recorded ^^^^\^q playback file upon 
In the second storage device 1 ^ ' "^'^^ 



. in connection with 

downloading (first file A) is P^^L^s. By the time play- 
downloading of the subsequent ^i^g^ing complet- 
back of the playback file upon o ^.^^ 3 |s completed, 
ed, downloading of the subsePiJ ^^^^ downloading 
When playback of the P»aybac«< q^j^pt fn© B main- 
is completed, playback of the ^ smarts. While the 
tained in the second storage ^ntfile C isdownload- 
file B is being played, the subs^P^^^ played. While being 
ed. Accordingly, a series of fil^^ ^^^^ desired by the user 
downloaded, the streaming c^^ 

can be played. , ^ time from the start of 

[0040] Concerriing the wait'^^ ^^^^k, distribution 
downloading to the start of playback of a file of a 
system 1 can immediately ^^^^^^ent, which is recorded 
first section of the streaming ^^^^g© medium 11, »n re- 
in advance in the second s^o ^ ^.^^^ ^ser. Ac- 

sponse to a playback instnjct*^^^^ desired content with- 
cordingly, the user can previa^ .g^lon of downloading, 
out having to wait for the ^^T^^^^ere is no waiting time 
According to this embodimeH ^ ^^^^ lessened, 
for the user, and the burden ^ 

1-3 Advantages of First EnnP 

forego'"9 arrangement, a 
[0041] According to the ^.^ ^^hich is assigned to be 
playback file upon downloac^'^j^^^g^rt of downloading the 
played in a period between -pgthe files is distributed 
other files and the start of 7 downloadable streaming 
in advance. A first section <^ ^5,3 upon downloading, 
content is used as a playt?^ downloading starts. play- 
Thus, immediately after th^ ^^^^s. The user does not 
back of the p re-distributed f •» played. As a result, 

have to wait for desired 

cont^^^ start of downloading the 
the burden on the user fronn ^^^^^ lessened, 
files to the start of playing 

A-2 Second Embodiment 

^^rt illustrating a distribution 
[0042] Fig. 3 is a tinne ^*^^^ond embodiment ot me 
system according to a ^^^^ with Fig. 1 • »n the second 
present invention, by c^^itr ^ ^^^^ downloading, a tiie 
embodiment, as a play bao K ^^^^^^nt different from that 
(O) of content which is str© ^ introduces various stream 
to be downloaded and wh «^ ^^^^ Accordingly, in actual 
content is distributed in ^^^^ streaming content are se- 
downloading. files A to O ^ downloading starts, play- 
. quentially downloaded. o starts, 

back of the introductory f » * 
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[0043] According to the second embodiment, a file of 
streaming content that differs from streaming content to 
be downloaded is distributed in advance as a playback 
file upon downloading. Accordingly, the playback file up- 
on downloading can ease the user's frustration in a pe- 
riod between the start of downloading files and the start 
of playing the downloaded files, and the burden on the 
user is lessened. Furthemnore, the user may be driven 
to buy other content. 

A-3 Other Embodiments 

[0044] Although cases in which a transmitting appa- 
ratus accesses a receiving apparatus and periodically 
distributes a file of a first portion ot streaming content or 
an introductory file have been described in the above 
embodiments, the present invention Is not limited to 
these embodiments. Alternatively, such files can be dis- 
tributed using access by the receiving apparatus. 
[0045J Although cases in which a file of a first portion 
of streaming content or an introductory file is distributed 
as a playback file upon downloading have been de- 
scribed in the above embodiments, the present inven- 
tion is not limited to these ennbodiments. For example, 
a file of so-called ambient video or the like can be dis- 
tributed as a playback file upon downtoading. In other 
words, various files can be applied to the playback file, 
upon downloading. 

[0046] Although cases in which video is distributed 
have been described in the above embodiments, the 
present invention is not limited to these embodiments. 
The present invention is also applicable to distributing 
music instead. 

[0047] Although cases in which the receiving appara- 
tus 4 is fomned by a personal computer or a dedicated 
playback temninal have been described In the above 
embodiments, the present invention is not limited to 
these embodiments. For example, the present invention 
is widely applicable to cases such as downloading mu- . 
sic or the like using a cellular phone and downloading 
music or the like from a server to a sen^ice terminal for 
recording music or the like in a recording medium. 

B-1 Third Embodiment 

[0048] Fig. 5 Is a block diagram showing a distribution 
system according to a third embodiment of the present 
invention. In a distribution system 1. streaming content 
such as a movie is distributed by a transmitting appara- 
tus 3 in response to access by a receiving apparatus 4 
connected to the transmitting apparatus 3 over the In- 
temet 2. The transmitting apparatus 3 forms a content 
server. The transmitting apparatus 3 stores various 
streaming content to be distributed in a first storage de- 
vice 5. 

[0049] N/lore specifically, the first storage device 5 is 
a large-capacity hard disk and stores various streaming 
content and infomiation required for distribution 



processing. Under the control of a first controller 6. the 
first storage device 5 updates the maintained streaming 
content and outputs the recorded streaming content to 
an encoder 7. At this time, under the control of the first 

5 controller 6, the first storage device 5 outputs the con- 
secutive streaming content data in accordance with a 
content distributing method. Also, transmission of the 
consecutive streaming content is stopped in accord- 
ance with switching of the content distributing method. 

10 and at the same time, the streaming content data is 
transmitted in midstream of the content. Data required 
for distribution processing includes the address of each 
receiving apparatus 4 or the like. 
[0050] The encoder 7 compresses the streaming con- 

T5 tent data output from the first storage device 5 using, for 
example, the MPEG 2 technique. Under the control of 
the first controller 6. the encoder 7 outputs the com- 
pressed data In accordance with a file fomnat that cor- 
responds to streaming distribution or buffering dislribu- 

20 tion. 

[0051] A transmitter 8 is a networi< interface. The 
transmitter 8 reports access by the receiving .apparatus 
4 to the first controller 6. Also, the transmitter B transmits 
various data output by the first controller 6 in response 
25 to this report and the files of the streaming content out- 
put by the encoder 7 to the receiving apparatus 4. 
[0052] The first controller 6 is an arithmetic process- 
ing unit for controlling the operation of the transmitting 
apparatus 3. In response to an instruction input by an 
30 operator, the first controller 6 periodically updates the 
streaming content recorded in the first storage device 5. 
When a download request for downloading the stream- 
ing content is reported by access by the receiving ap- 
paratus 4, the first controller 6 controls the overall oper- 
as atlon so that the corresponding streaming content is 
transmitted. 

[0053] The first controller 6 controls the overall oper- 
ation so as to switch the method for distributing one 
piece of streaming content between streaming distnbu- 

40 tion and buffering distribution. Specifically, when start- 
ing distribution, the first controller 6 starts distnbuting 
the content using streaming distribution. As a result, the 
receiving side has little waiting time, thereby improving 
user-friendliness. When the transmission en-or rate in- 

45 creases, streaming distribution is changed to buffenng 
distribution, and hence deterioration in the Image quality 
and the sound quality is prevented. In buffering distnbu- 
tion, when the bandwidth of a transmission channel 2 
allows only a low tolerance, the distribution method is 

50 changed to streaming distribution using multicasting for 
content that can be distributed using multicast commu- 
nication. . 
[0054] Fig. 4 is a time chart illustrating the switching 
from streaming distribution to buffering distribution. In 

55 Rg. 4 and in Figs. 6 and 7 described hereinafter, parte 
1 to 4 distributed by streaming distribution do not indi- 
cate files. Instead, parts 1 to 4 distributed by streaming 
distribution are sections, in contrast with files distnbuted 
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by buffering distribution. When the first controller 6 de- 
termines to switch the distribution method from stream- 
ing distribution to buffering distribution based on the 
transmission state or the content, a program that has 
made the determination transmits a switching comnnand 5 
for switching the distribution method at a predetermined 
time t1 . In response to the switching command, the first 
controller 6 stops the streaming distribution of the 
streaming content at a streaming distribution stop time 
t2 at which a predetermined period of time has passed, 
[0055] When the first controller 6 stops the streaming 
distribution at the streaming distribution stop time t2, an 
untransmitted portion of the streaming content data is 
detected (that is, for example, when the streaming dis- 
tribution of two-hour-long streaming content is stopped is 
at a point at which an hour-long portion has been dis- 
tributed, the remaining one-hour-long data Is detected 
as the untransmitted data). In such a case, the untrans- 
mitted data is distributed by buffering distribution at the 
time t1 at which the switching command is received. 20 
[0056] In the buffering distribution, the first controller 
6 distributes the remaining streaming content from the 
time t1 onward using files in units of predetemnined play- 
back time so that the receiving apparatus 4 can play the 
remaining streaming content data distributed by the 25 
buffering distribution at a time at which playback of the 
content that has been distributed up to the streaming 
distribution stop time t2 is completed. 
[0057] Accordingly, when playback of tne streaming 
content that has been distributed up to the streaming 30 
distribution stop time t2 Is completed by the receiving 
apparatus 4, a file of the remaining streaming content is 
stored in a second storage device 11 of the receiving 
apparatus4. By playing theflle stored inthe second stor- 
age device 11 , the streaming content which is distribut- 35 
ed using two distribution methods can be continuously 
played, 

[0058] Also, the remaining file subsequent to the file 
distributed by buffering distribution is divided into files 
in similar units, and the files are distributed. As a result, 
as illustrated in Fig. 16, the files are continuously played 
by the receiving apparatus 4. In accordance with the 
length of a file distributed by the buffering distribution 
(playback time of the decoded file), the first controller 6 
sets the period from the time t1 at which the switching 45 
command is received to the streaming distribution stop 
time t2. 

[0059] More specifically. Fig. 6 illustrates switching of 
a three-system distribution from streaming distribution 
to buffering distnTjution. The three systems A, Bj and C 50 
differ in distribution start time. In response to a distribu- 
tion method switching command at the time t1 , the first 
controllers determines the playback time of untransmit- 
ted data. In this example, system A has untransmitted 
data or an amount which is slightly larger than two files 55 
to be distributed by buffering distribution. Thus, the 
transmission start time of the data that corresponds to 
the last file (part 4) to be distributed by buffering distri- 



. .jstribution stop time t2A. 
bution is set as a streammg °' g^^itted at the stream- 
The data which will remain ""^'^p^erted into a file (part 
ing distribution stop time t2A is ^^^^^^g distribution at 
4). and the file Is distributed ^-^^Yiing command time 
a predetermined time after the ^ 
t1. A system B has a larg- 

[0060] Compared with systen"^ switching com- 
er amount of untransmitted da ^^^^gpsfTiitted amount is 
mand time t1. However, this ^ ^^^^ buffering distri- 
less than three files to be distr* ^ ^^^^ transmission 
bution. As in system A, syste>^ ^^^g the last file 
start time of the data that ^^''^gring distribution as a 
(part 4) to be distributed by g^jje the amount 

streaming distribution stop tii^ ^ larger than that tor 
of untransmitted data for syst^ ^^^^ ^^^ich will re- 
system A. buffering distributio^^^^^.^g distribution stop 
main untransmitted at the ^^'^ ^ent to that for system 
time t2B starts at a point sut?^ 

A. .^rger amount of untrans- 

[0061 ] System C has a yet ^^^^^ ^ime t1 . Since the 
mitted data attheswitchinq cO ^^^^^^ ^^^^ ^^^ee files 
amount of untransmittec '^^^^jstribution, the transmis- 



tobe distributed by buffering ^^^^ggponds to the second 
le of the data that buffering distribution 
last file (part 3) to be distribute ^.^^ t2C. The part 



sion start time of thee 



last file (part 3) to be aisiriDu-^^ ^^^^ t2C. The pan 
is set as a streaming distribut' ^jg^ributed by buffering 
3andpart4filesaresequent»^^.^^ second last file 
distribution so that the distrit? ^^eaming distribution stop 
(part 3) is completed at the ^ 

time t2C. ^smittingapparatusSisde- 
[0062] Accordingly.thetra' ^ method from sUeaming 
signed to switch the distribut* ^.^^ thatthe streaming 
distribution to buffering distrit^ played by the receiving 
content can be continuous ^^^^ at the time t1 

side. If the amount of "^^''^^^pd is received is less than 
at which the switching comn^ buffering distribution, the 
two files to be distributed ^jistribution of the stream- 
first controllers completes tr»^^.^^^.^P without switching 
ing content by streaming ^' ^^ibution. 
the operation to buffering c«' ^ ^l^^e chart showing 
[0063] In contrast, Fig. '^^u^ytion to streaming distri- 
switching from buffering transmission state, at a 

bution. In accordance with j-^^eives a switching corn- 
time t1 , the first controller ^j^^^j^^n from buffering dlstri- 
mancf for switching the dist ^^e first controller 

bution to streaming distrit> ^^^^.j^g distribution. The first 
6 immediately slops the b ^ ^.^^ ^^ich the receiving 
controller 6 detemnines th^ p|aybac»< of the files which 
apparatus 4 completes th ^^^^^ng distribution. The de- 
have been distributed by taking into consideration 
tenmined time is adjusted ^^^^smission, the delay time 
the delay time required ^^'^ pparatus 4 to decode files, 
required by the receiving ^.^^ g^t as a streaming 
and the like, and the adju^'^^ ^.^^ the overall op- 
distribution start time t2. ^^^3 ^^at corresponds to 
eration is controlled so the* distribution is stopped is 
the first file after the buff^ jstribution. 
distributed by streaming 
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[0064] Accordingly, the transmitting apparatus 3 
switches the distribution method from buffering distribu- 
tion to streaming distribution so that the streaming con- 
tent can be continuously played by the receiving side. 
[0065] The receiving apparatus 4 is formed by, for ex- 
ample, a personal computer or a dedicated terminal for 
music distribution. The receiving tenninal 4 downloads 
files of streaming content from the transmitting appara- 
tus 3 and plays the files. 

[0066] The second storage device 1 1 in the receiving 
apparatus 4 is formed by a hard disk. The second stor- 
age device 11 records various infomiation required for 
downloading infomiation from the receiving apparatus 
3, files of the streaming content distributed by the trans- 
mitting apparatus 3, and the like. Under the control of 
the second controller 12, the second storage device 11 
outputs the recorded files to the decoder 1 3. The decod- 
er 13 decodes the files output by the second storage 
device 11 and data directly input by the receiver 1 6 and 
outputs the decoded data. A display device 1 4 formed 
by a liquid crystal display displays video data output by 
the decoder 13. The receiving apparatus 4 is designed 
to monitor audio data from among the data output from 
the decoder 13 using an audio processing system (not 
shown). 

[0067] The receiver 1 6 is a networic interface . The re- 
ceiver 16 reports access by the transmitting apparatus 
3 to the second controller 12 and conveys output data 
from the second controller 12 to the transmitter 8. The 
receiver 16 outputs various files transmitted by the 
transmitting apparatus 3 to the second storage device 
11 and tothe decoder 13. 

[0068] The second controller 12 is an arithmetic 
processing unit for controlling the operation of the re- 
ceiving apparatus 4. In response to a playback instruc- 
tion given by a user to play desired content, the second 
controller 12 reports a download request to the trans- 
mitting apparatus 3. The second controller 1 2 deter- 
mines whether a series of files transmitted in response 
to the report by the transmitting apparatus 3 is distribut- 
ed by streaming distribution or buffering distribution 
based on the detemiination of an identifier set to each 
file. 

[0069] If the transmitted files are distributed by 
streaming distribution, the second controller 12 controls 
the overall operation so that the decoder 13 directly de- 
codes the output data from the receiver 1 6, thereby per- 
fonning streaming playback processing. If the transmit- 
ted files are distributed by buffering distribution, the sec- 
ond controller 12 controls the overall operation so that 
the files are recorded in the second storage device 11. 
When recording of one file in the second storage device 
11 is completed, the second controller 12 controls the 
overall operation so that this file recorded in the second 
storage device 11 is played by the decoder 13, thereby 
performing buffering playback processing. 
[0070] Referring to Fig. 4, when a file is distributed by 
buffering distribution during streaming playback, the file 



being distributed by buffering distribution is recorded in 
the second storage device 11 while the streaming ptey- 
back processing is perfonned. When the streaming 
playback is completed, the overall operation 's swrtched 

5 to buffering playback. In contrast, when the distribution 
is switched from buffering distribution to streaming dis- 
tribution, a file which is partially stored in the second 
storage device 11 (part 3 in Pig- 7) is regarded as a f. e 
which is not recorded in the second storage device 11^ 

w and the processing is stopped. When *e decoder 3 
completes the processing of the files which are distnb- 
utedand recorded in the second storage device 11. the 
overall operation is switched to streaming playback. In 
the third embodiment, the switching between streaming 

15 distribution and buffering distribution is performed 
based on a report from the transmrtting apparatus 3 to 
the receiving apparatus 4 or based on monitonng of the 

data received by the receiver 1 6. which is performed by 
the receiving apparatus 4. 

20 

B-2 Operation of Third Embodiment 

[0071] According to the distribution system 1 ar- 
ranged as described above (Fig. 5). streaming content 
25 tobedistributedtoeachuserisstor^dinthef^tstorage 

device 5. The streaming content is subjected to encod- 
ing by the encoder 7. and tha encoded strearrung con- 
tent is transmitted to the receiving apparatus 4 through 
the transmitter 8. Inthereceix/ingapparatus4,thetrans- 

30 mitted streaming content is played by the decode ^3 
and the streaming content is provided to the user 
through the display device ^A and an audio systera Ac- 
cordingly, in the distribution system 1 , the receiv'n9 ap- 
paratus 4 accesses the transmitting apparatus 3 if nec- 

35 essary. and the receiving apparatus 4 downloads and 
plays the streaming content, thereby enabling the user 
to preview various movies and the like. 
[0072] When distributing the streaming content he 
distribution system 1 starts distributing the stream.ng 

40 content by streaming distribution and swrtches the dis- 
tribution method between buffering distribution and 
streaming distribution in accordance with the transm.s_ 

sion state Accordingly, the ^^''^'^''"'^f'^'J^^^ 
hasadvantagesofbothdistrlt)u.tionmethodscandistr.b- 

45 ute the streaming content. 

[0073] in othe? words, since the distnbution of the 
Lariing content starts N/vith streaming distribution, 
there is no waiting time for the user, and "ser-fnendh- 

nessisimproved.Whenthe ^""^^'^'^T'^T^'Trii^ 
so tribution rriethod is switche d to reliable b"«enng distn- 
bution. and hence deterioration in the ^age quaWy and 
the sound quality is prevented. When th^ tra"sm^ on 
bandwidth allows only a lo v. tolerance the dstnbut on 
method is Changed to streaming d.stnbution andthe 
55 streamingcontent is distributed "si"3'""««=^f "^"T"" 
nicatlon. thereby coping with an Increase in the number 
of transmission destinatior»s. 

[0074] The distribution method is changed from. 
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streaming distribution to buffering distribution in re- 
sponse to a switching command in accordance with the 
transmission state (at the time t1 in Figs. 4 and 6). At 
this time, the amount of remaining untransmitted data is 
determined. If the amount of untransmitted data is less 5 
than or equal to a predetermined amount that con-e- 
sponds to predetermined playback time, the distribution 
of the streaming content remains unchanged and is per- 
formed by streaming distribution. In contrast, when the 
amount of untransmitted data is two or more than two io 
files to be transmitted by buffering distribution, one file 
is distributed by buffering distribution. The time that cor- 
responds to the playbacl< start time of the distributed file 
is set as the streaming distribution stop time t2, and 
streaming distribution is stopped at the time t2. The un- ^5 
transmitted streaming content data is converted into 
files and the files are sequentially distributed by buffer- 
ing distribution at a time prior to the streaming distribu- 
tion stop time t2, that is, a time at which the playback 
can be implemented at the streaming distribution stop 20 
time t2. 

[0075] In response to this, the receiving apparatus 4 
performs the following processing. Specifically, the de- 
coder 13 decodes and monitors data which is sequen- 
tially distributed by streaming distribution. When buffer- 25 
Ing distribution starts at a point prior to the streaming 
distribution stop time t2, the data distributed by buffering 
distribution is sequentially recorded in the second stor- 
age device 11 . At the receiving apparatus 4 side, when 
the data distributed by streaming distribution is interrupt- 30 
ed at the streaming distribution stop time t2, the subse- 
quent files recorded in the second storage device 1 1 are 
played. Thus, the continuous streaming content distrib- 
uted by streaming distribution and buffering distribution 
can be played. 

[0076] In order to continuously play the streaming 
content, the files which are distributed by buffering dis- 
tribution and which are recorded in the second storage 
device 11 are subjected to the following processing. 
Specifically, the transmitting apparatus 3 completes dis- <<> 
tribution to the receiving apparatus 4 at the streaming 
distribution stop time t2 at which the streaming content 
can be decoded by the decoder 1 3. When the data dis- 
tributed by streaming distribution is interrupted, the re- 
ceiving apparatus 4 starts playing the files stored in the 
second storage device 11 , thereby continuously playing 
the consecutive streaming content. 
[0077] In contrast, when the distribution method is 
switched from buffering distribution to streaming distri- 
bution (Fig. 7), buffering distribution is immediately so 
stopped in response to a distribution method switching 
command. At a predetermined time (t2), streaming dis- 
tribution of the data that corresponds to the beginning 
of the intenrupted file starts so that the remaining content 
can be played at a time at which the playback of the files 55 
which are already distributed to the receiving apparatus 
4 is completed. At the receiving apparatus 4 side, the 
playback of the files recorded in the second storage de- 



.ntlV. data distributed by 
vice 11 is completed. Subsequent y^^.^^ distribution is 
the transmitting apparatus 3 by str ^^^^^ 
processed by the receiving appa'^^^ continuously 
distributed streaming content ^ 
played. 

B-3 Advantages of Third £mbod\^^^^ 

. ^oing arrangement, the 
[0078] According to the toreg^^^^en streaming dis- 
distribution method is switched p ^ pj^ce of 

tribution and buffering d'S^^'^^^'^hus, the distribution 
streaming content is distributed- ^^^^ streaming dis- 
system 1 which has advantag©^.^^ distribute the 
tribution and buffering dlstrib^^' 
streaming content. -^^ution stop time, stream- 

[0079] At the streaming distriO stream- 
ing distribution Is stopped. At a ^' ^.^.^^g content data 



Ing distribution stop time, ^^^^ ^''^j'^he sueaming distri- 
which will remain untransmitted ^^^^^^^^g distribution, 
bution stop time is distributed ^^^^^^ is switched, and 
In other words, the distribution buffering distribu- 

buffering distribution is P®'^^"^.^ "content data is con- 
tion.the untransmitted stream»"9^^^^^^^ so that the 
verted into files and the files ar^ completed at the 
distribution of at least one ^' result, the consec- 
streaming distribution stop ^''^^ '^^ptinuously played, and 
utive streaming content can b^ switched from stream- 
hence the distribution method ^^j^p 
ing distribution to buffering di^^*" 

B-4 Other Embodiments 

, ,a been described in the 
[0080] Although cases nav*=^^ streaming distribution 
third embodiment in which tn^^ distributed by buff- 
stop time is set based on file^ p^ention is not limited to 
ering distribution, the present ' 

the third embodiment. The i 



«vw^, v.... invention i& ... 

ering distribution, the preseni- ^^^^^ ^^|pg \s that the 
the third embodiment. The '^^g^^^^ld be set so that a 
streaming distribution stop ^^^^ i^^^iop can be played at 
file distributed by buffering di^ ^.^^ ^j^^^ necessary 
the streaming distribution stop ^ distributed by buffering 
to set the amount of data to ^^^g^j^jng distribution. The 
distribution in parallel with changed in accord- 

time and the amount of data ^.^j^pcy of buffering distri- 
ance with the transmission 

bution or the like. ^^^^ described in the 

[0081] Although cases distributed by buffering 

third embodiment in which f i ^^^^^ ^ storage device 
distribution are temporarily ^^.^j^g apparatus and are 
such as a hard disk in a ''^^^ggg^t invention is not lim- 
subjected to processing, th© ^^j^gmatively, various stor- 
ited to the thirei embodiment - ^^^^ instead, 

age devices such as a merr-" ^■^^Qo is distributed 

[0082] Although cases in ^^.^^ embodiment, the 
have been described in ''^^^ ^^j^^e third embodiment, 
present invention is not •'"i''*^^. applicable to distributing 
The present invention is wic* ^ ^ 

music. .-^^ the receiving appara- 

[0083] Although cases in ^ 
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tus 4 is formed by a persona! computer or a dedicated 
playback terminal have been described in the third em- 
bodiment, the present invention is not limited to the third 
embodiment. The present invention is widely applicable 
to downloading music or the like by a cellular phone or 
to downloading music or the like from a server by a serv- 
ice terminal tor recording music or the like in a recording 
medium. 

C-1 Fourth Embodiment 

[0084] As in the third embodiment, Fig. 5 is a block 
diagram showing a distribution system 1 according to a 
fourth embodiment of the present invention. 
[0085] Fig. 8 is a time chart showing switching from 
streaming distribution to buffering distribution. In Fig. 8 
and in Figs. 9 and 1 0 described hereinafter, parts 1 to 4 
distributed by streaming distribution do not indicate files. 
Instead, parts 1 to 4 distributed by streaming distribution 
are sections, In contrast with files distributed by buffer- 
ing distribution. When a first controller 6 detemiines.to 
switch a distribution method from streaming distribution 
to buffering distribution based on the transmission state 
of content, a program that has made the detennination 
transmits a switching command for switching the distri- 
bution method at a predetenmined time t1. In response 
to the switching command, the first controller 6 reports 
the switching command to a receiving apparatus 4 and 
starts buffering distribution using multicast communica- 
tion, 

[0086] Buffering distribution using multicast commu- 
nication is performed by dividing streaming content be- 
ing transmitted into a plurality of files in units of prede- 
temnined playback time and by transmitting each file in 
terms of a packet string. As illustrated in Fig. 11 , for ex- 
ample, 50 packets are assigned to each file. Each pack- 
et string is fonned by sequentially and cyclically repeat- 
ing 50 packets. 

[0087] A transmitting apparatus 3 switches the overall 
operation so that the streaming content which is distrib- 
uted by buffering distribution using multicast communi- 
cation can be obtained by the receiving apparatus 4. 
[0088] In this manner, the first controller 6 starts buff- 
ering distribution using multicast communication. At a 
time t2 at which the receiving apparatus 4 becomes 
switchable from streaming playback to buffering play- 
back in a continuous manner, the first controller 6 slops 
streaming transmission to the receiving apparatus 4. 
[0089] In buffering playback, playback cannot start 
unless one file is completely downloaded. For this rea- 
son, the first controller 6 sets a point which is subse- 
quent to the start of buffering distribution using multicast 
communication, which is subsequent to completion of 
transmission of 50 packets which is one file, and at 
whteh distribution of data that corresponds to the last 
portion of a certain file being transmitted using multicast 
communication is completed as the streaming transmis- 
sion stop time t2 with respect to the receiving apparatus 



4. If the data transfer rate which is converted into th^^^ 
playing speed is set to the same rate in streaming trans 
mission and buffering transmission, the t.me t2 ^^^^^^^ 
a point Which is subsequent to oomple^on of transm.s 
5 sion of a part being transmmed at ^h^^'^J^.!; ^^^^ 
the swrtching command is received and at which trans 
mission of the subsequent part is completed. 
[0090] Accordingly, even when the operation of the re 
ceiving apparatus 4 is switched from streaming play 
10 back to buffering playback, the streaming content can 
be continuously played. nf a 

[0091] Fig. 9 is a time chart iil"strat.ng sw.tch.ng of a 
pluraliy of streaming distributions to 
tions by the foregoing processing. ^'^ 
15 ents A. B, and C each have a different d'stnbumn start 
time, in response to a distribution method swrtd,^9 m 
struction at the time t1 . the fir^t ^^^^^'^.''^y 

tributing four flies (parts 1 to 4). which 

■ . f atthetimetl bybuftenng 
dividing the streaming content, attneunieu jf 

20 distribution using multicast communication _ 

[00921 Since system A has untransmmed data of an 
LmouJt which is slightly largar than two ' to be d s 
tributed by buffering distribution, the first control er 6 
Sops streLing distribution at a time f A -^'^^^^^^^^^^ 
2S mission of data that corresponds to the "as^MPJ^^ 
being distributed ^y/"^^^^^'^^^^^^^^^^^^^ 
pared with system A. system B has a 'a^S 
untransmrtted data at the switching command time t1^ 
However, this untransmitted amount 'ess than three 
30 fiiestobedistributedbybuffaringd.strtoution_As^^^^^^^ 

tern A, the first controller 6 ^^<'P' '''^^^ZtTc^ne- 
at a time t2B at which transmission of 
spends to the last file (part 4) being ^^^^^^ f/^, 
ering distrtoution starts. In contrast^sy^em C has a ye 
35 larger amount of untransmitted data at ^"^ ^ 
command time t1. Since the ^'"^f °^ ""^J. 'Jer 
data is largerthan three files to be distributed by buffer 
ingdistribu'ion.thefirstcontrollerestopsstrea^^^^ 

tribution at a time t2C at which ^^"f '^f '^^ 
40 corresponds to thesecond last file (part 3) being d.strib 

uted by buffering distribution starts. ^ de- 

t0093] Accordingly.thetransmittingapparatusSisde 

signei to switch the distribution method from streaming 
di.butiontobufferingdistri.u— 

45 content can be continuously P'ayea "J '" 

side. If the amount of untrBosmmedda^islessthan two 

files to be distributed by buffering distnbut.on at the t.r^ 
t1 at Which the swrtchlng command is recen^^^.^^^^^^^^^ 
controllerecompletesthe^i.^^^^^^^^^ 
50 content by streaming distntjution wiinoui 

operation to buffering distribution- ^^.u^rtfrom 
[0094] inordertoswitch ^^^^ '^'^^"^"T t n «nd 
Ltreariing distribution to buffering d'Stnbu^ion and v„^ 
versa which is described below, the firs controller 6 
55 apanages the distribution p regress state of eaci^ rece^v^ 
'"9aPParatus4thathasglvena~ 
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time t2 (Fig. 9) and the streaming distribution start time 
t2(Fig. 10). 

[0095] In contrast Fig. iO is a time chart showing 
switching from buffering disiribution to streaming distri- 
bution. If a switching command for switching the distrl- 5 
bution method from buffering distribution to streaming 
distribution is obtained at the time t1 in accordance with 
the transmission state, the first controller 6 reports the 
command to the receiving apparatus 4 and imnnedlately 
stops buffering distribution. The first controller 6 deter- io 
mines the time at which the receiving apparatus 4 com- 
pletes the playback of the files which have been distrib- 
uted by buffering distribution. The detemnined time is ad- 
justed by taking into consideration the delay time re- 
quired for transmission, the delay time required by the is 
receiving apparatus 4 to decode the files, and the like, 
and the adjusted time is set as the streaming distribution 
start time t2. The overall operation is controlled so that 
streaming distribution of the data that corresponds to the 
first file after the buffering distribution is stopped starts 20 
atthetimet2. 

[0096] If the bandwidth of a transmission channel 2 is 
twice or more than twice the bandwidth required for per- 
fomning buffering distribution using multicast communi- 
cation, and if the bandwidth required for perfomning buff- 25 
ering distribution using multicast communication be- 
comes smaller than the bandwidth required for perform- 
ing streaming distribution using unicast communication, 
the first controller 6 switches the distribution method 
from streaming distribution to buffering distribution. In 30 
contrast if the bandwidth of the transmission channel 2 
is less than twice the bandwidth required for performing 
buffering distribution using multicast communication, 
and if the transmission channel 2 allows a bandwidth 
margin which becomes equal to the bandwidth required 35 
for perfomning buffering distribution using multicast 
communication, the first controller 6 switches the distri- 
bution method from streaming distribution to buffering 
distribution. 

[0097] Accordingly, the transmitting apparatus 3 is de- ^0 
signed to switch the distribution method from buffering 
distribution to streaming distribution so that the receiv- 
ing side can continuously play the streaming content. 
[0098] The receiving apparatus 4 is f onned by, for ex- 
ample, a personal computer or a dedicated terminal for ^5 
music distribution. The receiving apparatus 4 down- 
loads files of streaming content from the transmitting ap- 
paratus 3 and plays the files, 

[0099] A second storage device 1 1 in the receiving ap- 
paratus 4 is formed by a hard disk. The second storage so 
device 11 records various infonmation required for 
downloading information from the receiving apparatus 
3, files of the streaming content distributed by the trans- 
mitting apparatus 3, and the like. Under the control of a 
second controller 1 2. the second storage device 1 1 out- 55 
puts the recorded files to a decoder 1 3. The decoder 1 3 
decodes the files output by the second storage device 
11 and data directly input by a receiver 16 and outputs 



. , ^ice14formedbyaliquid 
the decoded data. A display dev ^^^^^^ ^^^^^ decoder 
crystal display displays video dat ^ggig^^gd to monitor 
13. The receiving apparatus 4 ^^ ^^^^^^^^^^^^er 
audio data from amongthe data ^^^^ ^^^^ snown). 
13 using an audio processing ^/ ^k interface. The re- 
[0100] The receiver 16 is a na ^^^^^^^^^ apparatus 
ceiver 1 6 reports access by tn*^ conveys output data 
3 to the second controller 12 an ^^^^^^j^^^^ g j^e re- 
from the second controller 12 ^^i^ed by the trans- 
ceiver 1 6 outputs various files ^^^^^^^ device 11 and 
mining apparatus 3 to the seco^ 
to the decoder 13. , r 12 is an arithmetic 

[0101] The second controUe^^ operation of the re- 
processing unit for controlling ^ ^ playback instruc- 
ceiving apparatus 4. In respon .^^^ content, the second 
tion given by a user to play de^ ^^^^^^^ ^^e trans- 
controller 12 reports a downl^> ^^^^^roller 12 controls 
mitting apparatus 3. The seco ^^^^ ^^.^^ ^^jstribut- 
the overall operation so that tn transmitting ap- 

ed, using streaming distributiO' ^ . sequentially 
paratus 3 in response to th> 

played by the decoder. pitching the distribution 
[0102] If a command for ^ reported from the 
method to buffering distnbut ^^^g^ming content 
transmitting apparatus 3 ^"^.'^.,0^ being played, the 
distributed by streaming distriP^^^^^^.^g distribution is 
data being distributed using overall operation is 
processed. At the same ^^^'^^ streaming content, 
switched so that the subset .^^^.^^^.^^ ^^^p^ ^an be 
which is after the streaming distributed by buffering 
received using files which a'' 

distribution. reference to Fig. 9, the 

[01 03] More specifically. p^^a^us of recipient A 

overall operation of a receivH^ y^^ data which is trans- 
is controlled so that, afterth© ^ ^ ^^^^ time t2A is 
mitted by the part 4 packet ^ ^^^^^^^^ m the second 
sequentially obtained and « overall operation of a 
storage device 11. Similarly^ ^ ^ controlled so that, 
receiving apparatus of recip transmitted by the part 4 
after the time t1 . data whicn ^^^ined and is recorded in 
packet string is sequential!/ contrast, the operation 
the second storage device "1 j^nt C is controlled so 
of a receiving apparatus of ^^^^ transmitted by the 
that, after the time t1 . data .^^^ obtained and is re- 
part 3 packet string is seq ^^^.^^ ^fter the part 3 
corded in the second stora^ ^^^^ transmitted by the part 
data is completely oblainec* . Qt)tained and is stored in 
4 packet string is sequenti^^^^ ^ ^.^.^^^ manner, 
the second storage <^®vic& ^^^^^^.^^ stopped at the 
[0104] When streaming controlled so that the 

time t2. the overall operaC*^ storage device 11 are se- 
files recorded in the secor^^^^^^ 
quentially played by the d^^ command for switching the 
[01 05] In contrast, when . distribution is reported 
distribution method to stre ^ ^^.^^ buffering playback 
by the transmitting appara^^^^^.^^ continued as it is. 
is being perfomned. the ^^^^^^^^ |nthe second storage 
When playback of thefile^ 
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device 11 is completed by the decoder 13, the overall 

operation is switched to streaming playbaclc. The overall 
operation of the corresponding streaming distribution is 
controlled so that data transmitted by the transmitting 
apparatus 3 is directly processed by the decoder 13. 

C-2 Operation of Fourth Embodiment 

[0106] According to the distribution system 1 ar- 
ranged as described above (Fig. 5), streaming content 
to be distributed to each user is stored in a first storage 
device 5. The streaming content is subjected to encod- 
ing by an encoder?, and the encoded streaming content 
is transmitted to the receiving apparatus 4 through the 
transmitter 8. in the receiving apparatus 4, the transmit- 
ted streaming content is played by the decoder 13, and 
the streaming content is provided to the user through 
the display device 14 and an audio system. Accordingly, 
in the distribution system 1 . the receiving apparatus 4 
accesses the transmitting apparatus 3 if necessary, and 
the receiving apparatus 4 downloads and plays the 
streaming content, thereby enabling the user to preview 
various movies and the like. 

[0107] When distributing the streaming content, the 
distribution system 1 starts distributing the streaming 
content by streaming distribution using unicast commu- 
nication and then switches the distribution method be- 
tween buffering distribution using multicast communica- 
tion and streaming distribution using unicast communi- 
cation in accordance with the transmission state. Ac- 
cordingly, the distribution system 1 which has advantag- 
es of both distribution methods can distribute the 
streaming content on demand, 
[0108] In other words, since the distribution of the 
streaming content start:s with streaming distribution, 
there is no waiting time for the user, and user-friendli- 
ness is improved. When the error rate increases or when 
the transmission bandwidth allows only a low tolerance, 
the distribution method is switched to buffering distribu- 
tion which is reliable and which can efficiently distribute 
data to many destinations. Hence, deterioration in the 
image quality and the sound quality is prevented. Also, 
the distribution system 1 can cope with an increase in 
the number of destinations. 

[0109] The distribution method is switched from 
streaming distribution to buffering distribution in re- 
sponse to a switching command in accordance with the 
transmission state (at the time t1 in Figs. 8 and 9). The 
switching command is reported to the receiving appara- 
tus 4, and the streaming content is divided into a plurality 
of files. Each file is allocated to a packet string and is 
distributed. In packet strings, flies are sequentially allo- 
cated to 50 consecutive packets and are distributed by 
sequentially and cyclically repeating the packets. 
[0110] After the start of packet transmission by buff- 
ering distribution using multicast communication, when 
transmission of data in a file Is completed, and when 
transmission of data that con-esponds to the last portion 
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g t2A to t2C in Figs. 8 
of a certain file is completed (^'^ - t communication 
and 9). streaming distribution by 

is stopped. 4 gj^e ^ata distrib- 

[0111] At the receiving apparai ^^^^^^^^ ^ 

uted using streaming distnbux' ^^^^ sequentially 

streaming-content transmission m ^^^.^^^g^^ thereby 

processed by the decoder 13 an ^^^^^^^^ content 

monitoring the desired ^n-den^ ^^^^ ^ switching 

without any waiting time. '" Jf using streaming dis- 

command, data which is d>stnbui ^^^^ ^^^^ 

tribution is subjected to P^oce^ ^'.^^ using multicast- 
data distributed by buff ering distr ^^^^^^ g^^^^ 

ing is stored in the second stor y ^^^^^^ ^^^^^ 

quently, streaming distribution ^^^^^^ gg^- 

ation is switched to process the operation can 

ond storage device 11 . In this m ^nd buffering 

be switched between streaming h y 

playback. apparatus 4 switches 

[0112] At this time, the ^ecei^' 9^ ^^^^.^.^^ 

the operation so as to cope distribution. Spe- 

ratus 3 which has stopped str^ four parts being 

cifically, from among packet ^JV j^g^^jon the receiving 
distributed by multicast ^omi^^^^^^^^^.^j^g^ packet 
apparatus 4 selectively obtain^ ^^^^ subsequent to the 
25 string that corresponds to a ^^^^^^^ being re- 
streaming content part wh»«^ ^^^^^ ^ switches the op- 
ceived, and the receiving app ^ ^^^^^ consecu- 
eration to buffering playback^ continuously played, 
tive streaming content can ^jtched. while data is 
[0113] After the operation ' ^^^^^ ^^^^^^ ^or the 
selectively obtained from a^^^. /^he second storage de- 
subsequent files and is stored ^^^^.^^j^ ^^^^^^ a re- 
vice 11 , the stored data is s^^ ^^^^^^^ ^.Q^inu- 
suit, the consecutive streannir»y 
ously played by buffering P'^^ ^ 2 starts to allow a 
[0114] If the transmission switches the stream- 

tolerance, the distribution sy^^^^^^ distribution using 
ing content distribution ^ •'^'^^^Qaming distribution using 
multicast communication to ^ detemiination by 

unicast ^^^^^^^ apparatus 3. 

the first controller 6 in ^^e tr^ ^^^^^.^^ ^^^^^^ the 
[0115] Specifically, in the ^ distribution switch - 
transmitting apparatus 3 rep ^ ^-^ ^q).. and 

ing to the receiving apparati^ accordance with the 
buffering distribution is stopP ^ receiving apparatus 4, 
playback progress state of ^ subsequent to the inter- 
streaming distribution of p^^ ^^^^ receiving apparatus 
rupted buffering playback t ^s to the process- 

4startsatthetimet2 which^^,^. apparatus 4 so that 
ing performed by each ^^^^^^rup\ei\onoip\ay\ng 
streaming distribution is in t« ^^^^^^ storage device 11 
files which arc stored «n th ^^^.^ entirety by buffering 
and which are distributed ■ ^ 

distribution. ooaratus 4 side, when buff- 

[01 16] At the receiving recording of data in the 

eringdistributionisstoppe^:^'^ stopped. When the 
second storage device ^^^^ storage de- 

processing of files record^ " 
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vice 11 is completed, data distributed by streaming dis- 
tribution, which is started so as to be in time for the com- 
pletion of the buffering processing, is processed by the 
decoder 13. Thus, the consecutive streaming content 
can be continuously monitored. 

C-3 Advantages of Fourth Embodiment 

[0117] According to the foregoing arrangement, a 
piece of streaming content is distributed by switching the 
distribution method between streaming distribution us- 
ing unlcast communication and buffering distribution us- 
ing multicast communication. Thus, the streaming con- 
tent can be distributed by a system which has advan- 
tages of both distribution methods. 
[0118] The streaming content is distributed by 
streaming distribution using unicast communication. At 
the predetemiined switching start time t1 , files created 
by dividing the streaming content are allocated to a plu- 
rality of packet strings in which packets are sequentially 
and cyclically repeated and are distributed, and hence 
buffering distribution using multicast communication 
starts. At the predetermined time t2 subsequent to the 
switching start time t1 , streaming distribution is stopped. 
The predetemiined time t2 is configured in the following 
manner. Concerning a packet string fomned of the 
streaming content data which is subsequent to the 
streaming distribution stop and which is thus undistrib- 
uted, the time at which a cyclical distribution of packets 
forming the packet string makes at least one round since 
the switching starttlmetl . which is alsothetime at which 
the data preceding the packet data in the previous round 
is distributed by streaming distribution, is set as the pre- 
determined time t2. Accordingly, the consecutive 
streaming content can be continuously played, and 
streaming distribution using unicast communication can 
be switched to buffering distribution using multicast 
communication. 

C-4 Other Embodiments 

[0119] Although cases have been described in the 
fourth embodiment in which streaming content is divided 
in units of predetemnined playback time into files which 
are to be distributed by buffering distribution, the present 
invention is not limited to the fourth embodiment. If nec- 
essary, files to be distributed by buffering distribution 
can be set in various manners. 
[0120] Although cases have been described in the 
fourth embodiment in whfch streaming distribution is 
switched to buffering distribution by starting buffering 
distribution using multicasting of all the files created by 
dividing the streaming content, the present invention is 
not limited to the fourth embodiment. Advantages simi- 
lar to those of the fourth embodiment can be achieved 
by starting buffering distribution using multicasting of 
untransmitted portions of the content distributed by 
streaming distribution, that is, portions to be distributed 
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using multicasting. described in the 

[0121] Afthough cases have '^.^^^jbuted by buffering 
fourth embodiment in which files a ^ storage device 
distribution are temporarily store ^^^^^^ are 
fomied by a hard disk of a receives ^^^^^ ^^e 
processed, the present invention ^^^^^^^ 
fourth embodiment. For example. ^ .^^^^^^ 
vices such as a memory can be distributed 
[0122] Although cases in wh^J^ embodiment, the 
have been described in the fo>J ^^^^^ ^^^^^^^ 
present invention is not "^"^'^^^..3^, applicable to dis- 
ment. The present invention is 
tributing music. receiving appara- 

[0123] Although cases in whi^n ^^^^ ^ dedicated 
tus 4 is formed by a personal H ^^^^^ 
playback temiinal have been des ^^^^^^ 

bodiment. the present invention ^^^^.^^ is widely ap- 
fourth embodiment. The present ^.^^ ^ ^^llular 
plicable to downloading music ^^^^ Dkefrom a server 
phone orto downloading music ^^^.^ ^^^^^ ^.^^ -^ ^ 
by a service terminal for recoro'"» 

recording medium. niments of the invention 

[01241 In so far as the embo^* ^^^^^ ^^-..g 
described above are implement . ^ ^^^^^^^ jt will be 
software-controlleddataproca^ .^^.^^ ^^^^ 

appreciated that a computer P « ^ ^^^^^^^ ^ther 
software control and a ^ransrti ^^^^.^^^ 
medium by which such a comp^ J^^^^^ invention, 
are envisaged as aspects of tn y 
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Claims 

method for providing de- 

1. An information providing ^ |„tormation receiving 
sired streaming content tc> ° 

apparatus, comprising: 

u*: *5tep of transmitting first 
a first transmitting ^ ; information receiving 
streaming content to 

apparatus; transmitting sec- 

a second transmitting ^nse to a request 

ond streaming conten ^^ntent from 

Signal for the desir.^^^^^^^^^^^ 

the information ^ecei^ ^ J;';'^^3^^3^^i^gcon- 
aplayingstep of pla/ ^^^,3,,. 
tent and the second ^""^ 

^earning content comprises 
wherein the first str- ^^^^^^ streaming 

content to be played u 
content becomes playat:^*®' 

. . Mi *ng f^ethod according to 

2. An information Prov«di ^ streaming content 
Claim 1. wherein the ^ ^^j^^g content requested 
comprises the desired scT ^ ^^^^^ 

by the infom^ation recei--^" ^ 

ng method according to 

An information provide 
Claim 1 , wherein: 
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the first streaming content comprises a first di- 
visional file to be played from among a plurality 
of divisional files created by dividing the desired 
streaming content into a plurality of files; and 
the second streaming content comprises 5 
streaming content obtained by removing the 
first streaming content from the desired stream- 
ing content. 

4. An infonnation providing method according to io 
Claim 3, wherein the first streaming content com- 
prises the divisional files subsequent to the first di- 
visional file to be played. 

5. An infomiation providing apparatus for providing ^5 
desired streaming content to an information receiv- 
ing apparatus, comprising: 

first transmitting means for transmitting first 
streaming content to the infonmation receiving 20 
apparatus; 

second transmitting means for transmitting 
second streaming content in response to a re- 
quest signal for the desired streaming content 
from the information receiving apparatus; and 25 
playing means for playing the first streaming 
content and the second streaming content; 

wherein the first streaming content comprises 
content to be played until the second streaming 30 
content becomes playable. 

6. An infomaation providing apparatus according to 
Claim 5, wherein the second streaming content 
comprises the desired streaming content requested 35 
by the infomiation receiving apparatus. 

7. An information providing apparatus according to 
Claim 5, wherein: 

40 

the first streaming content comprises a first di- 
visional file to be played from among a plurality 
of divisional files created by dividing the desired 
streaming content into a plurality of files; and 
the second streaming content comprises « 
streaming content obtained by removing the 
first streaming content from the desired stream- 
ing content. 

8. An infonmation providing apparatus according to so 
Claim 7, wherein the first streaming content conn- 
prises the divisional files subsequent to the first di- 
visional file to be played. 

9. An infomnation providing method for providing de- 55 
sired streaming content to an information receiving 
apparatus, comprising: 



a transmitting step of transmitting the desired 
streaming content by switching between 
streaming distribution and buffering distribu- 
tion. 

10. An information providing method according to 
Claim 9, further comprising: 

a streaming distribution step of distributing the 
desired streaming content by streaming distri- 
bution; 

a buffering transmission step of performing 
buffering transmission of divisional files for per- 
fonming buffering distribution in response to a 
switching signal tor switching from streaming 
distribution to buffering distribution; and 
a streaming distribution tenminating step of ter- 
minating streaming distribution; 

wherein the divisional files are created by di- 
viding the desired streaming content into a plurality 
of blocks; and 

the buffering of the divisional files for perfomi- 
ing buffering distribution starts so that the desired 
streaming content can be continuously played by 
the information receiving apparatus. 

11. An infonnation providing method according to 
Claim 9, further comprising: 

a buffering distribution step of distributing the 
desired streaming content by buffering distribu- 
tion; 

a buffering-transmission tenminating step of ter- 
minating buffering transmission for perfomning 
buffering distribution in response to a switching 
signal for switching from buffering distribution 
to streaming distribution; and 
a streaming distribution step of perfomning 
streaming distribution of the received stream- 
ing content which is distributed by buffering dis- 
tribution so that the streaming content can be 
continuously played by the infonnation receiv- 
ing apparatus. 

12. An infomiation providing apparatus for providing 
desired streaming content to an information receiv- 
ing apparatus, comprising: 

transmitting means for transmitting the de- 
sired streaming content by switching between 
streaming distribution and buffering distribution. 

13. An infomiation providing apparatus according to 
Claim 12, further comprising: 

streaming distribution means for distributing 
the desired streaming content by streaming dis- 
tribution; 
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buffering transmission nrieans for starting buff- 
ering transmission of divisional files for per- 
forming buffering distribution in response to a 
switching signal for switching from streaming 
distribution to buffering distribution; and 
streaming distribution tenninating means for 
terminating streaming distribution; 

wherein the divisional files are created by di- 
viding the desired streaming content Into a plurality 
of blocks; and 

the buffering of the divisional files for perform- 
ing buffering distribution starts so that the desired 
streaming content can be continuously played by 
the infonnatlon receiving apparatus. 

14. An infonmation providing apparatus according to 
Claim 1 2, further comprising: 

buffering distribution means for distributing the 
desired streaming content by buffering distribu- 
tion; 

buffering-transmission terminating means for 
temnlnating buffering transmission for perfonrv 
ing buffering distribution in response to a 
switching signal for switching from buffering 
distribution to streaming distribution; and 
streaming distribution means for performing 
streaming distribution of the received stream- 
ing content which is distributed by buffering dis- 
tribution so that the streaming content can be 
continuously played by the information receiv- 
ing apparatus, 

15. An infonnation providing method for providing de- 
sired streaming content to an Infomnatlon receiving 
apparatus, comprising: 

a switching step of switching distribution of the 
desired streaming content between streaming dis- 
tribution using unicast communication and buffering 
distribution using multicast communication. 

16. An infomnation providing method according to 
Claim 15, further comprising: 

a streaming distribution step of perfomnlng 
streaming distribution using unicast communi- 
cation; and 

a buffering distribution step of starting buffering 
distribution using multicast communication in 
response to a switching signal for switching 
from streaming distribution using unbast com- 
munication to buffering distribution using multi- 
cast communication; 

wherein, inorderto perform buffering distribu- 
tion using multicast communication which starts in 
response to the switching signal, buffering distribu- 
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tion Starts with a first divisiona ^y^.^.,ding the de- 
plurality of divisional files cr^a^ ,^^ality of blocks,the 
sired streaminc content into ^ P ^a^le sothatthe 
firstdivisiona. - ebecorriingd'^^^ continuously 
desired streaming content ^ ^p^ratus when 
played by the info mnationrece^,^^^^^ multicast 

unicast communication is 
communication. 

^. ^ method according to 
An information providing 
Claim 1 5. furtlner comprising- 

a buffering distribution ^^^,^(^351 communica- 
ering distribution using 
tion ; and „ -tep of switching from 

a streaming d istribution ^^^.,^331 communi- 
buffering distribution ^^'"lution using unicast 
cation to streaming °'*^ e 10 a switching sig- 
communicatlon in resP^ ing distribution us- 
nal for switching from o ^^.^^ streaming dis- 
ing multicast comitiun' i^y^icationandper- 
tribution using «J"'''®^Jtribut'°" using unicast 
forming streeiming °' 
communicatican; 

distribution using unicast 
wherein streaming ° subsequent to trans- 
communication is pef^°'^^nich are created by di- 
mission of divisional content into a plurali^ 

vidingthe desired stream'nH ^.^^^jj^j^ed using buff- 
of files and whicli are beinw switching signal is 
ering distribution at tfie ti 
received. 



from among a 



An informatio n p rovidinS information receiv 



apparatus for provijng 
nt to '< 

desired streaming conte 
ing apparatus . cornpris'^g- ^^.^^^g distribution of 
switching means tent between streaming 
the desired streaming c° communication and bun- 



distribution using unicast^^|^.j^j communication, 
ering distribution using 

.^ipg apparatus according to 

An infomnation pro^'^ jging: 
Claim 1 8. furtfn e r comp 

,..on means for perforniing 
streaming ciistribut.o ^^^^ ^^^^^ communi- 
streaming ci Istributi 

cation; an d .^^ n,eans for starting buffer- 

buffering distribution ^^i^i^gst communication 
ing distrib LJ t i o n "^'"VTtching signal for switching 
-oa-^,.,,,onusinguni^^^ 



in respons & 



from strearr-i ing ^^^jng distribution using 



munication "to 



n; 



cast comrm lj n*icat«o 

, to perform buffering distnbu- 

wherein . i n 

ord^^ ..nication which starts in 

tion using mu Iti cast ^or- ^.^^^^ ^^^^^^^g distnbu- 
response to t h ^ s witot^ divisional tDe from among a 
tion starts witt-i a ^^^^ 
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plurality of divisional files created by dividing the de- 
sired streaming content into a plurality of blocks, the 
first divisional file becoming distributable so that the 
desired streaming content can be continuously 
played by the inf onnation receiving apparatus when 5 
unicast communication is switched to multicast 
\ communication. 

20. An Infomnation providing apparatus according to 
claim 1 8, further comprising: *o 

buffering distribution means for perfomning 
buffering distribution using multicast communi- 
cation; and 

streaming distribution means for switching from »5 
buffering distribution using multicast communi- 
cation to streaming distribution using unicast 
communication in response to a switching sig- 
. nal for switching from buffering distribution us; 
ing multicast communication to streaming dis- 20 
tribution using unicast communication and per- 
fonning streaming distribution using unicast 
communication; 

wherein streaming distribution using unicast 25 
communication is perfomned subsequent to trans- 
mission of divisional files which are created by di- 
viding the desired streaming content into a plurality 
of files and which are being distributed using-buff- 
ering distribution at the time the switching signal is 30 
received. 
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